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Table IV-10.

Eigenvalues, percent variance explained, and
cumulative percent variance explained for
principal components analysis conducted on water
quality and sediment data, July 1984 through

August 1987

Cumulative
Percent Percent
Principal Variance Variance
Component (PC) Eigenvalue Explained Explained
PC 1 2.395 34.2 34.2
| PC 2 1.735 24.8 59.0
§ PC 3 1.611 23.0 82.0
| PC 4 0.623 8.9 90.9
PC 5 0.277 4.0 94.9
PC 6 0.209 3.0 97.9
PC 7 0.150 2.2 100.0
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Table IV-11.

Elgenvector coefficients (V),
cients (R2) and Pearsons's correlation coeffi-
cients (r} for measured physical/chemical
variables with principal component scores

regression coeffi-

Principal Component

Camponents
with high
1 2 3 4 5 6 7 loading
v | 0.26 (-0.42 (-0.48 [-0.40 (-0,05 | 0.07 | 0,59
Salinity RZ | 0.00 | 0.52 [ 0.33 | 0.03 | 0.11 | 0.05 | 0.05 | pc 2 & PC3
r | 0,01 | 0.71 |-0.58 [ 0.17 | G.33 | 0.07 | 0.07
vV 10,38 | 0.55 [-0.46 | 0.21 | 0.63 | 0.14 | 0.18
Temperature RZ | 0,16 | 0.31 | 0.37 | 0.10 | NS | 0.05 | 0.05 PC 35 BC 2
r | 0.40 [-0.55 [-0.61 |-0.32 | NS NS | 0.23
v |-0.47 | 0,10 | 0.48 | 0.10 | 0.03 | 0.05 | 0.72
Dissolved R | 0.52 | 0.02 | 0.37 [ 0.00 | nNs NS. | 0.08 | PC1s PC 2
Oxygen
Concentration r |-0.72 | 0.13 | 0.61 | 0.08 NS NS 0.28
v | 0.29 [-0.46 | 0.02 | 0.82 | 0.07 | 0.09 | 0.11
Hydrogen
Ion Concer— R2 | 0.20 (0.37 ] ¥ | 0.42 | NS NS NS | PC4sPC2
tration (pH) ‘
r | 0.45 |-0.61 | NS | 0.65{ NS NS NS
v | 0.37 | 0.54 |-0.07 | 0.19 |-0.69 | 0.10 | .21
Depth R? | 0.33 | 0.50 | 0.01 | 0.02 [ 0.13 | 0.3 | 0.06 | pc 25 pc 1
r | 0,57} 0,71 |-0.10 | 0.15 [-0.36 { 0.05 | 0.08
vV [ 0.52 | 0.12 | 0.35 |-0.10 | 0.26 |-0.70 | 0.18
Silt=Clay
Content RZ | 0.65 | 0.02 | 0,19 | 0.06 | 0.02 | 0.09 | 0.06 | BPC 1 & BC 3
{Arc-Sine ‘
Transformed) r | 0.81 | 0.16 | 0.44 |-0.08 | 0.13 1-0.32 | ¢.08
V | 0.47 | 0.02 | 0.45 {-0.25{ 0.23 { 0.68 [~0.06
Carbon
Content R | 0.52 | Ns | 0.32[0.04 000 009| NS5 |PC1gopC3
{Arc-Sine
Transformed) r | 0.72 | NS | 0.57 [-0.20 | 0.12 | 0.31 1 NS

NS = Not significant
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Table IV-12, List of references used to collect historic data
for the upper Bay region in the vicinity of
Stations 26-29 of the current study

Reference

Data Used
Biological Salinity

Cronin and Schubel, 1974

Cronin and Seitz, 1975
Ecological Analysts, Inc., 1974
Johns Hopkins University, 1973
Jordan et al., 1980

Klein and Barbour, 1981
Pfitzenmeyer, 1973

Reinharz and O'Connell, 1981

Taylor and Cronin, 1974

X
X
X
£
X X
X
X
X
X
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Table IV-13. List of references used to collect historic data

for the Baltimore Harbor area in the vicinity of
Stations 22 and 23

Data Used

Reference Biological Salinity
Cronin and Schubel, 1974 X
Dames and Moore, 1976 X
Heck and Horwitz, 1981 X
Johns Hopkins University, 1972 ‘ X
LM&S Engineers, 1980 X
Normandeau, Inc. Assoc., 1980 X
Pfitzenmyer, 1971 X X
Dovel et al., 1975 X
Reinharz, 1981 X
Sheppard T. Powell Assoc., 1971 ‘ X
U.S. Dept. of Transportation and

Maryland Dept. of Transporation, 1979 X
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Table IV-14. List of reterences used to collect historic data

for the Patuxent River in the vicinity of Stations
70-80 of the current study

. Data Used
Reference Biological Salinity
ANSP, 1977 X X
Holland and Hiegel, 1981 X X
Holland and Shaughnessy (unpublished X X

data) . 1983
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Table IV-16.

Summary of information from the literature

on the natural history of estuarine species

collected in the Long-term Benthic Program

i

Season of Egg Protection Larval Devel t Life
Species Reproduction Mode Daration | % Span
|
Amastigos No direct information available -- Bee itella
CAperatus capitata and Hetsromastus filiformis for information
on members of the same taxonomic family.
Asabellides b direct information available —— see Fobeonisa florids
ocuiata ard Melinna macuiata for information on mmbers of the
same CAXONOMLC Lamily.
Boccardiella May-Sep B5g capsiles 2 1/2 to Pelagic
hamata Peak: Jun=Jul retained in 3wk
burrow
Capitella winter-Spring Brooded in 0to 2 wka Pelagic or 2 yrs
capitata* tubes of femnle direct
i ’
H .
Clymenella ] Spring None 7 dayn Demarsal
torguata
Drilonereis
ionga
Eteone Spring None Pelagic
heteropcda
Etache Spring None Pelagic
Tactea
+
Glycera Spring and Hone Demorsal? S yrs
ibranchiata Fall with short
A — swimming
phase as
erocho-
phore

*sibling species not differentiated
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Table IV-

16, Continued

Species Feeding Mode Mobiliey Sediment Relations References
Amast i
caperatus
Asabellides
ocalata
Boccardiella Selective surface Sedentary Tube builder Cean and Blake (1966)
hamata deposit
EEL itella Subsurface deposit Slowly mobile Burrower, vertical Graasle and Grassle (1977)
capitata* distribution: 0«5 cm,| Myers (197™)
maximum O-2 Mus (1967)
Warren (1976)
Whitlach (1980)
Terore (1975)
Clymsnella Subgurface deposit, Sedentary - may Tube builder, creates | Mangum {1964)
torguata - | head down change position by | subsurface feeding Newell (1951)
ontimous tube voids Dobis and Whitlach (1982)
building
Drilonareis Subsurface deposit Mobile Burrcwer Sanders et al. (1962)
longa Gut contents: sand Pettibone (1963)
Eteone Qmnivorous Highly mobile Burrower and surface Rasmumsen (1956)
* hetercpoda | Gut contents: sand, crawler Sanders ot al. (1962)
detritus, diatoms Vertical distribution:| Sanders et al. (1965)
I Preys on Nereis 0~5 cm, oaximmm 0-2 om| Siman {1965)
uccinea Whitlach {1980)
Blake (197%)
Erecne Highly mobile Burrcwer -- forms Rammussen (1956)
Tactea micous sheath Myers (1977a)
Vertical distribution:| Blake (1975)
several cm depth
Daver and Simon (19767
Glycera Qmnivorous Highly mobile - may | Burrowar -- winding, Uean (1978)
dibranchiata| Gut contents: sand, enter plankton at micous-1ined system Reinharz and O'Connell (1981}

polychaste setas
Able to assimilate
dissclved carbon

night, capable of
migration as adult

Vertical distribution:
maximan 30 cm

Simpecn (1962 a and b)
Sanders et al. (1962)
Creaser (1971)

Klawe and Dickie (1957)
Adame ard Angelovie {1970}
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Table IV-16.

Continued

Season of Bgg Protection Larval Development Life
Species Reproduction Mode Quration Type Span

Glycinde Year round Pelagic

solitaria (Florida)
Hetercmastus Jan=Apr Pelagic 2+ yrs

f111formis
Hobsonia fetained in Pelagic?

florida tube of

female

Lasonereis May-Oct Eggs retained Demsrsal

Culveri in tube of

- famle
Leitoacoloplos Summer Cocoons 4 days Pelagic

rag1ils
Laitcecoloplos Ko direct information availanle — see Leitoscolopice fragilis

robustius for information on & mamber of the same gemis.
Lepicametris

O 18
Lepidonotus Pelagic?

sublevis
Loima Spring None Pelagic

medusa
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Table IV-16. Continued
Species Feeding Made Mobility Sediment Reiations References
Glycinde Carnivore Highly mobile — Burrower Fauchald and Jumars (1979)
solitaria capable of migration| Vertical distribution:| Dauer and Simon (1976)
as adult maximm S cm Blake (1375)
Reinharz and O'Connell
(1981)
Burrower — may be
Heteromastus Subsurface true deposit| Slowly mobile interstitial in sand Buchanan and Warwick (1974}
filiformis Gut contents: sand, but forme network of Myers {197Th)
detritus, diatams feading galleries in Sarders et al. (1962)
finer sedimenta Hines and Camroia {1985)
Vertical distribution:| Whitlach (1980)
up to 35 cm, maximum Robertson {1579)
515 em
Hobsonia Surface deposit Sedentary —— may Tube builder Fauchald and Jumars (1979)
florida Gut contents: detritus,| change position by Gailagher et al. {1983)
algae and larval concinuous tube
invertebrates building
Laecnereis Deposit fesder Highly mobile Burrower Mazurkiewicz (1975)
culver Qut contents: sedimsnt
and detritus
Leitoscoloplos| Subsurfsce deposit Mobile Burrower Anderson (1961}
ragilis Gut contenta: sand, Sarders et al. {1962}
diatoms, detritus, Pettibone (1963)
macroalgas, possible
animal material
Leitoscoloplas |
tus
idametria Commensal in tubes of Highly mobile Surface crawler Gardiner (1975)
G 8 | terrebellids Pox and Ruppert (1985)
Pettibone (1963)
idonotus Predator Highly mobile Surface crawler Rasmussen (1956}
sublevis Pettibone (1961}
Fauchald and Jumars {1979)
Loima Surface depcsit Sedentary - changes;] Tube builder Wilson (1928)
modusa position by contimu=| U-shaped tube servations of M.H. Hiegel

ous tubs building

Newsll (1970)
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Continued

Season of Egg Protection Larval Devel 14 Life
Species Reproduction Mode Duration Type Span
|
T
Manayunkia Direct
speciosa
Marenzellaria Feb None 2 moo Pelagic
v1rigis
Mod1omAStus Gelatinous Jto 4 wks Pelagic
anoiseta msses
Melinna t
maculata ¥
Micropnthalrm:s Winter-spring Mucous string Pelagic
aberrans
Nepht Spring Nohe Pelagic 57 yrs
bucera
Nephtys Spring Nore Pelagic =7 yrs
plcta
Nereis Spring and None Pelagic 2 yrs
succinea Fall
Qrpinla Mo direct informmtion available - see Leitoscol
ornata fragilis for information on a mmmber sane
taxonamic family
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Table IV-16. Continued
Species Feeding Mode Mobility Sediment Relations References
Manayunkia Suspension feeder but Sedentary Tube bullder Fauchald and Jumars {1979}
Speciosa may also turn dowm to Pennak (1978)
contact sediment and
deposit feed
Marenzellaria | Selective surface Highly mobile, Builds vertical, George (1966)
viridis depogit or suspension anter plankton mucous~lined shafts Sanders et al. {1962)
(sand habitat only) during spawning Vertical distribution:| Dauer et al. {1980}
Gut contents: sand, 0~15 cm, maximm Reinharz et al. (1979)
detritus, diacams, abundance 2-5 am, Hines and Comtois (1985)
nematodes maximum bicmass 5 Cauer et al. {1981}
15 an
Medicmastus No direct information available ~ see Hetercmastus filiformis for Muus (1967) (as Hetercmas-
anb:seca information on a member of the same taxonamic Lamily. tus filiformis)
Melinna Surface deposit Sedentary - may Tube bullder Fauchald and Jumars (1979}
maculata GQut contents: detri~ change position by
tus, algae, and larval | contirmious tube
invertebrates building
Mi thalmus| Selective deposit Highly mobile Interstitial Schroeder and Hermans (1375)
aberrans Fauchald and Jumars (1979)
Blake (1975)
Rasmuasen (1956)
{as sczelkowii)
Predator and faculta- Highly mobile Burcower Rasmuasen (1956)
Ducera tive detritus feeder Clark (1962)
Olive (1977)
Tencre et al. (1977)
Nephtys Prodator and faculta- Highly mobile Burrower Rasmussen (1956}
picta tive detritus feeder Whitlach (1980}
Clark (1962)
Tenore et al, {1977}
Rasmunsen (1973)
Nervis Qmnivore, carrion Highly mobile — Burrower — muocus Sarders ot al. {1965)
succinea feader anters plankton lined burrows Camren at al. {1978}
Gut contents: sediment,| during spawning, Vertical diatribution:| Hines and Camtois {1985}
detritus, algae, capable of migration|{ 5-30 cm, maximum Briggs et al. (1979)
Corcphium as adult 10-15 em Personal cbservations of
M.H. Hiegel
Mettam (1981)
Daver and Simon (1976)
Orbinia
grmata
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Table IV-16.

Continued

sSpecies

Season of
Reproduction

Ezg Protection
Mode

Larval Develcpment
Quration Type

Life
Span

Parahesione
Teutecla

Spring

Paraonis

fulgens

Spring and
Fall

Pelagic

Poctinaria

Spring

Pelagic

Jul-Aug

Pelagic

Brooded In
tube of female

4 to 6 wks

Pelagic
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Table IV-16.

Continued
Species Feeding Mode Mobility Sediment Relations References
Parahesione Carnivorus Highly mobile Cammensal with mud Fox and Ruppert (1985)
Teuteola shrimp Pettibone (1963)
Par. inoma Carnivorous or carrion | Mobile Fauchald and Jumars {1979)
3p. eater
Paraocnis Two modes described: Slowly mobile Burrower — forms Rasmusaen {1973}
“fulgens 1) anchors in sand and spiral mucoid feeding | Strelzov {1973}
searches surrounding traces Fauchald and Jumars {1979)
area for debris Grant {1983)
2) subsurface burrower,
selects individual sand
grains
Pargg:iMio Selective surface Sedentary, sporadic | Forms branched burrow | Dauer et al. (1%81)
pinnata deposit or suspension networks with head at | Reinharz and O'Connell
depending on avaiia- surface (1941)
bility of suitable Vertical distribution:
particles 0=-25 cm, max
0-10 cm
Pectinaria Selective subsurface Sedentary, sporadic | Builds tube of glued Whitlach (1974)
oL deposit, feods head sand grains which it Gorden (1966)
down carries with it as it | Foberteon (1979)
burrows Busch and Loveland {1975)
1ledoce Carnivore or detritus | Bighly mobile Rasmussen (1973)
a feoder ’ Fauchald and Jumars (1979)
Pettibone (1963)
Podarke Shows commensal Highly mobile Enters burrows of Myers (1977h)
obscura tendencies other animals Pettibone (1963)

Vertical distribution:
06 cm

Podark is
Iev1§usc1a

Enters burrows of
other animals {e.g.,
Glycera}

Gardiner {1975}
Blake (1975)

Folydora

Selective surface
deposit or suspension
Gut contents: sand,
diatoms, larvae of
clame

Sedantary, never
leaves tube

Tube builder
Vertical distribution:
0=-2 cm

Oeth (1971)

Sanders et al. (1962)

Mortensen and Galtsoff
{1944)

Hines and Comtois (1985)

Blake (1969}

Cmuer ot al. (1981)
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Table IV-16. Continued
Season of Egg Protection Larval Development Life
Species Reproduction Mode | Duration Type Span
Polydora ‘Mar-Jul Brooded in 6 wka Pelagic <
websterl tube of female {a second
type of
larvae
shoes di-
rect devel-
ofIment )
Sapellaria Apr=Cet None 1% to 30 Pelagic
vulgaris days .
Scolelepis t
texana
Scoloplos *No direct information available -- see Laitoscolopios fragilis
Lunra for informmtion on a mmmber of the sate genus.
Sigamura
tentaculata
Spio
filicornis
Spicchastopterus .
CoStarum
Spicphanes
L
Streplospio Jun - Qot Brood pouches | 0-5wks in Broaded
oenedictl on body of planktan then
female | after Pelagic
release
from 4
pouch
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Table IV-16. Continued
Species Feeding Mode Mobility Sediment Relations References
Polydora Selective surface Sedentary Tube hujlder calcare- | Blake (1969)
websteri deposit’ cus subetrates, bores | Zottoli and Carriker (1974)
into substrace using Haigler (1969)
acid secretion
Sabellaria Ciliary mucous filter Sedentary Tube builder hard Fauchald and Jumars {1979}
vulgaris feeder substrates, commonly Eckelbarger (1975)
found in aggregated Curtis {1978)
masses
Seolelepis Principaily suspension | Sedentary, sporadic | Vertical burrows with | Dmuer et al. (1981)
texana but same selective head above sedlment

surface deposit

surface

Swl?r:m

Si ra Mobile .
tentaculata
Spie Suspension or selective! Sedentary Tube bullder — mucous| Dauer et al. {1981)
1licomis surface deposit sard tube extending
above sediment sur-
face
Spiochastop— Filtering — mucous Sedentary Tube builder Barmes (1967}
terus Vertical distribution:
costarum 0-8 cm
Spicphanes Suspension or selective| Sedentary Tube builder: mucous | Desuer et al. (1981)
bambyx surface deposit sand tube extending
above sediment sur~-
face
Streblospio Selective surface Highly mobile — Tube builder — Dean {1965)
benedicti depoait or suspension new tube every atraight unbranched, Sanders et al. (1962)
Gut oontents: sand 2-3 days vertical mucous tube Lavin {1981)

diatam, detritus,

Vartical distribution:
0-15 cm, maximum
0=2 om

Hines and Comtois (1985}
Dauer st al. (1981)
Levin (1984)

Iv-95



Continued

Season of Bgg Protection Larva) Development Life
Species Reproduction Mode Duration Type Span
Tharyx sp.
Anadara | May-Oct tone Pelégic
ovalis |
|
I
um |
papyria
f
Acteocina Spring Bpg mass -4 wks Direct 1l yr
canaliculata
Acteon Egg masses in Pelagic
punctostria- sand
s
Corpicula sp. Sep~-Dac Direct
Cratana masses Pelagic
pilata attached to
hard substrats
Doridelia Year round BjQ Dasses 9 days Pelagic
ooecura laid on bryotoa (25¢)
and solid sub~ 11 days
strates . (222)
20 days
(13)
Ensis Jar—day Pelagic
directus .
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‘Table IV-16.

Continued
Species Feeding Mode Mobility Sediment Relations References
Tharyx sp. Selective surface Slewly mobile Burrower Myers (1977b)
) deposit Vertical distribution:| Sanders et al. (1962)
Gut contents: sand, =5 cm, maximm Whitlach (1980)
diatcme or empcy 0-2 cm
Acteccina Predator - Mobile Surface crawler Myers (19776}
canaliculata foraminifera and small | 6 mm/min Vertical distribution:| Smith (1967a)
proscbranchs 0-2 mm Rasmugsen (1973)
Mclusky and Elliot {(1981)
Smith (196™)
Acteon Predater (principally Mobile Surface crawler and Perscnal obsarvation
punctostria-i on polychaetes) shallow burrower of M.H. Hisgel
tus Thampson (1976)
Anadara Susperaion Slow burrower Buried in sediment Stanley (1970}
ovalis with shell postericr Chanley and Andrews {1971)
slightly exposed
Lum. Suspsnsion Sedentary Attached to grass, Stanley (1970}
papyria algas and oysters
with bysuss
Corbicula sp. | Suspension Slow burrower Burrowsr [short Persanal observation of
aiphons) M.H. Hiogel
Cratena Predator Mabile Surface crawler Fox and Rupert (198%)
21]‘.31:5 Marcus (1972)
loridella Predator an bryozoans Mobile Epifaunal Newall {1970}
obacura Ferron and Turmer (1977)
Vogel (1969)
Ermis Suspersion Rapid burrower, Burrower, forms Chanley and Ancdrews (1971)
directus retains ability to permansnt burrow Stanlay (1970}

welm at lengths up

to 27 ma

Williams and Porter (1971)
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Table IV-16. Continued
Season of Egg Protection larvai Level nt Life
Species Reproduct ion Mode Duration Type Span
itonium
loola
Gemma Mar-Cct Brooded within Direct 2-3 yrs
gemma shell of parent
Haminosa g masses Pelagic
solitaria
Hydrobia Spring-Sumer Egg capsules 310 days Demarsal? 1.5 yrs
3D, attached to (Veligers
bottan debris are poor
or shall of swirmers)
ancther Bydro—
bia
Ischadium Apr=Dec None Felagic
recuriam
Hmﬁ}g Feb—Jun None 3 days Pelagic
yalina
Macoma Spring and None 5 wks Pelagic 6=-10 yra
balthica Fall {mid=
- Atlantic
latitudes)
Macoma Apr=-Loc None Pelagic
mitchelli
Mulinia Feb=Oct Horws &8 days Pelagic 2 yrs
Tateralis
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Table IV-16. Continued
Species Feeding Mode Mobility Sadiment Relations References
itonium Mobile Surface crawler
rupicola
Gemma Suspension Moderatsly vapid, Vertical distribution:| Chanley and Andrews (1971)
Jemma may be transported Sumer: 0-2 cm, Bradley and Cocke ({1959}
by currents maximzm 0.5 cm Green and Hobson (1970)
Winter: 0=10 ¢m, Sellmer (1967)
maximam 2.5 cm Stanley (1970)
Haminocea May be herbivorous Mcbile, may be able | Burrower Personal ocbservation of
solitaria swim by waving M.H. Hiegel
mantle edges Tharpson, {(1376)
Hydrobia Grazers (diatoms and Mobile Surface crawler Maus {1967}
sp. detritus) and epistra~ | 30 mm/min Chatfield (1972)
tal Smith (1967h)
Ischadium Suspension Sedentary Attached to rocks and | Cain (1975)
recurvum aysters by bysus Maurer ot al. (1974)
Shaw (1965)
L ia Suspension Slowly moblle Burrower Chaniey ard Andrews {1971)
hyalina . Chanley and Castagna (1966)
Macoma Surface deposit and Moderately rapid Burrower (long Caddy (1969)
thica suspension siphons ) Gilbert (1973)
Vertical diatribution:| Shaw (1965)
0-30 cm, maximm abun-| Braefield and Newsll {1961)
dance 0-5 ¢, maximm | Hines and Comtois (1985)
bicmass 1530 cm
Macoma Surface deposit Burrcwer (long Shaw {1965)
" mitchelli siphong) Hines and Camtois (1985)
Vertical Distribution:
0=10 om with larger
individuals at 5~
10 ¢m
Mulinia Suspersion Moderately rapid Burrower (short Feinharz and O'Connell (1981)
Tateralis siphons)

Vertical distributicm:
0=5 cm

Chanley and Andrews {1971}
Calabrese {1970)

Calabrese (1969)

Lavinton and Bambach (1969}
Stanley (1970)
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Table IV-16. Continued
] Season of Bgg Protection Larval Development Life
Species Reproduction Mode Curation Type Span
Mya Mar-Apr None Pelagic 13 yrs
arenaria and
Sep—-Dec
Myselia
sp-
Mytilopsis None Pelagic
ieucophaeta
Muscul ium Ysar-round Brooded in - Direct -1 1/2
Sp. parental gills yrs
Odostamia
trifida
Parvilucina
multilineata
Petricola Mar—Oct
pheladiformis
Pisidium sp. Year round Brooded in Direct 1-1 /2
Peak: Spring parental gills yrs
Rangia Aor-Jun tone 7 days Pelagic >10 yrs
cuneata and
Sep—-Gct
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Table IV-16. Continued
Species Feeding Made Mability Sediment Relations References
Mya Suspension Slow burrower — Burrower {long Chanley and Andrews (1971)
arenaria adults are sedentary| siphons} Pfitzermeyer (1962)
but can reburrow if | Vertical distribution:| PEitzemnmeyer {1965)
disturbed 0-20 cm, maximum Hines and Comtois (1985}
bicmass 10-2¢ cm PLitzermeyer and Drobeck
(1967) .
Brousseau {1978)
Mysella Symbiont — attaches Sedentary Fox and Ruppert {1385)
sp. to host by bysus
Mytilopsis Suspension Sadentary Attached to solia Personal cbeervation of
leuccphasta substrates by bwsus M.H. Hisgal
Stanley (1970}
Musculium Pennak (1978)
D,
Odostomia
trifida
Parvilucina
multilinsata|
Petricola Suspension Moderately rapid Burrower in hard Chanley and Andrews (1971)
for- burrower clay or shell sub- Stanley (1970}
m strates
Pisidium sp. Pennak (1978}

Suspenoion (has been
cteerved to draw in
surface detritus with
feeding current)

Slow burrower

Burrower {short
siphona)

Chanley and Andrews (1971}
Cain (1975)

Chanley {1965}

Stanley {1970)

Tenore ot al, (1968)
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Table IV-16. Continued
[]
Season of Bgg Protection larval Development Life
Species Reproduct ion Mode Duration Type Span
lla
ea
Tagelus Spawn: None 8-11 days Pelagic 4 yrs
plebeius Aug=-Sep
Set:
Mar-May
Tellina Apr-Jul None 1-2 mos Pelagic
Tiis
Acanthohaus- Year round Brood chamber Direct Anruwal
torius with peaks in
®ilisl spring and
fall
lisca May - June Brood chamber Direct Annual
abdica
Cassidinidea Brood chamber Direct
ovalis
Chiridotea Brood chanber Direct
almyra
Chiridotea Brood chamber Direct
casca
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Table IV-16. Continued
Species Feeding Mode Mobility Sediment Relations References
ella Mobile Surface crawler Personal observation of
ﬂ_@aﬁ M.H. Hiegel
Suspension Slow Durrower, Permanant burrows up Holland and Dean (1977a)

retains ability to
swim at lengths up

to 45 cm deep with
siphons extending to

Stanley (1970)
Chanley and Castagna (1971)

to 12 mm surface in Y-shaped Holland and Dean (1977b)
channels Williams and Porter (1971)
Tellina Suspension and deposit | Rapid burrower, - Burrower (long Stanley (1970}
agilis cransported by siphons) Chaniey and Ardrews (1971)
currents as juve- Barnett (1985)
niles Gilbert (1968)
Acanthohaus~- Subsurface filter Rapid, enters Burrower: tunnels Williams and Bymam (1970}
torius feeder plankton at night continucusly at depths| Howard and Elders (1970}
millsl with peak numbers 0~10 cm Grant {1981)
in summer-fall Samecto (19€69)

Bousfiald (1973)
Dextar (1967)

%n:a

Suspensicn and some
Surface deposit

Rapid, sporadic,
enters plankton at

Tube builder, muoous
tubs up to 3.5 am

Mills (1967}
Bousfield (1973}

night long Reinharz and O'Connell
Vertical distribution: (1981)
0-5 em Willians and Bymam (1972)
Cassidinidea Highly mobile Surface crawler Meglitsch (1972)
ovalis
Chiridotea Rapid Walks on surface Meglitsch (1972)
almyra
Chiridotea Scavenger, animal Rapid Walks on surface and Meglitach (1972)
caeca tissue only burrows a few milli- Tait (1927)

meters below sediment
surface
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Table IV-16. Continued
Season of Egg Protection Larval Development Life
Species Reproduction Mode Duration Type Span
Corophium May-Sep Brood chamber Direct Annual
acustre
Crangon Mar-Qct - Brood chamber Pelagic 3.5 yrs
septemspincsa Poak: Mar-May .
athura Spring-Summer Brood chamber ‘; Direct 3 yrs
polita I
Cyclaspis Sumer and Brood chamber Direct 5-12 mos
varians fall
Edotea Brood chamber Direct
triloba
Erichsoniella Brood chamber ' i rect
sp. A
Garmarus Apr-Sep Brood chamber 7-21 days Direct Annual .
Easc:.ar.us
Ganmarus Apr-Oct Brood chamber Direct 1yr
tigrinug ‘
Gammarus Har-Oct Brood chamber Direct Annual
daiberi
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Table IV-16. Continued
Species Feeding Mode Mobilicy Sediment Ralations References
Co ium Surface deposit Rapid, sporadic, Tube builder Wass (1972)
lacustre enters plankton at Vertical distribution:| Meadows and Reid {1966)
night especially in | 0~5 au, maximm Hines and Camtois (1985)
spring 2cm Bousfield (1973)
Williams and Byrum (1972)
Crangon Predator and scavenger | Rapid, walks and Walks on gurface Price (1962)
septema- awime Haefner (1979)
pincea
athura Scaverger — primarily | Rapid Burrower Burbank {1961)
pelita detritus Vertical distribution:| Hines and Comtols (158%)
0~15 cm, maximum Kruczynski and
5em Subrahmanyam (1978}
Cyclaspis Surface deposit and/or | Highly mobile, may Burrower Watling {1979)
variars epistratal enter plankton at Meglitach (1972)
night
Edotea - Epistratal Rapid, sporadic Burrower Myers {1977a)
triloba (foods up to 2 hrs Vertical distribution:| Sanders et al. (1965)
in one pomition) 0~2 cm, maximm Hines and Comtois (1985)
[ W] Maglitach {1972)
Erichsoniella Highly mobile Meglitsch (1972)
ap. A
Gammarus Gmivorous (accepted Rapid Burrower (shallow) Clemens (1950}
fasciatus plant and animal food Bousfield (1973)
in culture}
Gammarus Detritivore Highly mobile, Epifaunal Bousfield (1973)
tigripus enters plankton at PSELG (1984)
night with peak Steale and Steele (1972)
mmbers in winter Williame and Bymm (1972)
Gamrarus Detritivore Highly mobile Epifaunal Bousfield (1973)
dalberi PSELG (1984)
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Table IV-16. Continued
Season of Bgg Protection larval Development Life
Species Reproduction Mode Duration Type Span
Gammarus Peb-0Oct Brood chamber 7-1% days | Direct Annual
palustris Peak: Mar and
Aug-Sep
Gammarus No direct information available - see other Gamarus species ~
Sps for information on members of the same germus.
Hargeria Brood chamber Direct
Iapax
Heteromysis Apr-Cet Brood chamber Direct
formosa
Idunella May-Sep Brood chamber Direct Annual
barmandi
Idunella Ro direct information available -- see Idumella barnardl for
cimmlla& information on members of the same genus.
Lepidactylus Spring, summer Brood chatber Direct
Sytiscus and fall
tocheirus May=-5ep Brood chamber Direct Annual
pl asus
Leucon Summer and Brood chamber Direct 512 mos
americarus Fall .
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Table IV-16. Continued
Species Feading Mode Mobility Secliment Reiat:ons References
Gammarus Grazers - scrape sur- Highly mobile, Epifaunal, under rocks| Rees (1975)
@u.stri.s face of large plants only juvenilss were { and plants in the Borowsky {1970)
and detritus for epi- observed to enter lcwer marsh zone Gable and Croaker (1377)
ey the plankton
Gut contenta: detritus,
diatoms, filamentous
algae
Gammarus
sp.
Hargeria Suspension Reduced swimming Burrower Myers (19770}
Tapax ability Vertical distribution:] Meglitsch (1972)
-1 cm
Suspersion Highly mobile, swims| Walks on surface, Meglitach (1972)

=g

just above bottom
at night

hides during daylight

Allen (1982)

Idunella Commensal on maldanid Aighly mobile Wass (1972)
barnardi polychaetes {(Clymsnella Bousfield (1973)
torguata)}
Idurnella
CIMILH
i lus Burrowing suspension Rapid, enters plank-| Continuous tunneling- | Dexter (1967)
dytiscus ton at night series of vertical Howard and Elders (1970)
burrows in upper 3 cm | Williams and Bymum (1972)
of sediment
irus Surface deposit and Rapid, sporadic, Burrower Sanders et al. (1965)
plumulosus suspens ion enters plankton at Vertical distribution:| Goodhart {1939)
night, peak numbers | 0-10 cm Bounfield (1973)
in early sprimg Rainharz and O'Connell
{1981)
Williams and Bymam (1972}
Leucon Surface deposit amd/or | Highly mobile Vertical distribution:| Sanders et al. (1965)
amricanus epistratal -1l

watling (1979)
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Table IV-16. Continued
Season to Egg Protection Larval Davelcpment Life
Species Reproduction Mode Duration Type Span
Melita May=Sep Brood chamber 5~12 days Direct Annual
nitida
Microprotopus May-Sep Brood chamber Direct Annual
fml
Monoculodes May-Sep Brood chamber Direct Anrual
5p.I
Apr-Sep Brood chambwr 5~14 days Dlrect Anrual
MUCTONAtUS
Ldopais ’
a &
i is Apr-Nowv Brood chamber Direct
igelow Feak: Aug-Nov
is Febrtov Brood chamber Direct 3 gen-
amaricana Ponk: AprMay, erations
Jun, Ang per year
1 winter
2 syt |
OgyTides Mid to late Brood chamber 3-4 wka Pelagic
o8- sumer
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Table IV-16, Continued
Species Feeding Mode Mobility Sediment Relations References
Melita Highly mobile, Epifaunal Borowsky {1970)
nitida enters plankton at Bousfield (1973)
night with peak Williams and Bymam (1972)
mumbers in summer
Microprotopus Tube builder in sand Bousfield {1973)
raneyi

Monoculodes Epistratal

Rapid, enters

Shallow burrower

Myara (1977a)

sp.l 5 mm below surface plankton at night Vertical distribution:| Bousfield (1973)
with peak numbers 01 cm Wiliiame and Bymun (1972}
in winter-spring
Mucrogamarus | Detritivore Highly mobile, Epifaural Borowaky (1570)
mucronatus enters plankton at Bousfiald (1973)
night especially in Williame and Bymum (2972}
spring .
i is Suspension Highly mobile, Walks cn surface Meglitach (1972)
a remained just above Hopkina (1965)
bottae day and night
i is Suspenajon Highly mobile, Walks on surface Meglivach (1972)
bigelosi enters plankton at Hopkins (1965)
night Reitsema and Neff (1980)
is Susperwion and carniv- | Highly mobile, Walks on surface Meglitach (1972)
Amsricana arous entars plankton at Hopkins (1965)
night excapt
during cold weather
ides Highly mobile, Sandifer (1972}
a ros- enters plankton at Williams (1972)
Lris night
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Table IV-16. Continued
Season of Epg Protection Larval Develcpment Life
Species Reproduct ion Mode Duration Type Span
0—"&%‘5& Brood chamber Direct
Sithil
Palaemonetes May—Jul Brood chamber 2-5 wks Pelagic 1yr
SPP-
Parmgglh May-Cot Brood chamber Direct Anrual
mru
Parathemisto May-Cct Brood chamber Direct
capressa
Pinnixa Apr-Sep Glusd to Pelagic
aﬁmm placpods
Pleusymtes Mar—-Jun Brood chanber Direct Anrual
ap.
Bsoucoleptooe Sumer and Brood chatber Direct 5-12 mos
fall :
Rhi Jun - Sep Glued to 26-4] days| Pelagic
harris plecpods (20 ¢}
= 11-18 days
{30 ¢)
rome Summer Brood chatber Direct 1.5 -
@ 2.5 ym»
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Table IV-16. Continued
.
Species Feeding Mode Mobility Sediment Relations References
tylis Epistratal Highly mobile Surface crawler Myers (1977a, 1977b)
smithil Meglitsch (1972}
Palaermomtes Grazer, detritus Highly mobile Walks on surface Welsh (1975)
Spp. Broad (1957a, 1957b)
Parametopella Mobile Bousfield (1973)
CYPris
Parathemisto Mobile Bousfield (1973)
Sqonprassa
Pinnixa Commenaal -- many hoats| Mobile within tube Entars tubes of host Pox and Ruppert (1985)
~ chaetop- (terebellid polychastes| of host — may leave| animals or burrows if | Meglitach (1972
terana molluscs, hemichor— tube no tube is available Saniifer (1972)
dates) ’ Gray {1961)
Pleusymtes Mcbile Bousfisld (19723)
ap,
Pesudolepto— Surface deposit and/or | Highly mobile, may Burrowar Watling (1979)
cLama epistracal enter plankton at Meglitach (1972}
mincr night
Rhithropano- Scavenger, grazer Highly mobile Walks on surface, Ryan (1956}
peus hides in smpty oyster | Costlow et al. {1966}
harrisii ahells and crevices
roma Filter-fesder Highly mobile, Buxrower Meglitach (1972)
den—- swims rapidly and Barvey (1969}
A frequently perscnal observation of
M.H. Hiegel

Rotramel (1972)
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Table IV-16. Continued

Season of
Reproduct ton

BEgg Frotection
Mode

Larval Development

Duration

Type

Life

May-Sep
and
Dec-Jan

Brood chamber

Direct

Annual

{burrowing)

Pelagic

Carinama

Direct

Diadumene
leucclena

Pelagic

Pelagic

tenuis

May=Jun and
Oct-Aug

Pelagic

Micrura

Ieldxi

Pelagic

Phoronis
architecta

Pelagic

Sau lossus
Ewalevski
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Table IV-16. Continued

Species

Feeding Mode

Mobility Sediment Relations References
Stenothoe Mobile Bousfield {1973}
minuta
Anthozoa Predator Meglitsch (1972)
{ourrowing)
Carinoma Carnivore Mobile Burrower Hines and Comtois (1985)
tremaphorus Vertical distribution: | MacGinitie and MacGinitie
0-10 cm, maximum {1968)
5=10 cm Gibson (1982}
McDermoct {(1976)
Diadumene Predator Sadentary Bpifaunal Meglitsch (1972)
Teucolena Steinberg and Ke
Cargo and Schultz {1967)
Edwarasia Meglieach (1972)
" elegans
ieptos ta Nonselective deposit Sedentary, moves to | Burrower — forms Sanders et al. (1962)
tenuis Gut contents: sand, new burros every U-shaped burrows Myers (1977a)
detritus, diatoms 1.5 days Vertical distribution:| Frey and Howard (1969)
0-2¢ cm Green (1978)
Gordon (1966)
Fowell (1977)
Micrura Predator Mobile Burrcwer Riser {1974)
leidyi Gut contenta: sand, Gibson (1982)
pelychaste setas or Sanders et al, {1962)
ampty MacGinitie and
MacGinitie (1968)
McDemott {1976)
Phoronis Suspension and detritus| Sedentary Tube builder MacGinitie and McGinitie
architecta by means of ciliated [1968)
tentacles
Saccoglossus | Nonselective surface Sadentary Burrower - -forms Sanders et al. (1962)
kowaievski deposit U-ghaped feeding Frey and Howard (1969)

Gut contents: sand,
detritus, diatoms

burrows

Newell (1970)
Grant (1983)
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solid substrate

Table IV-16. Continued
) Season of Bgg Protection Larval Development Life
Species Reproduction Mode Duration Type Span
Stylochus Egg masses Pelagic
elipticus camented to .
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‘Table IV-1l6.

Continued

Species

Feading Mode

Mabi ity

Sediment Relations

References

Sty lochus
elipticus

Predator

Moblle

Surface crawler

Branscombe (1976)
Lytwyn and McDermott {1976)
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Table IV-17.

Summary of QC resorts of samples processed at
Versar, ESM Operations laboratories between July
19847 and April 1987

Number of Number of % Error Number of
Sampling Samples Samples of Passed Samples
Month Processed Passed ' Samples Rejected
Jul 1984 149 149 2.0 0
Aug 1984 128 128 4.5 . 0
Sep 19384 160 148 2.8 12
Oct 1984 102 102 1.6 0
Dec 1984 57 57. 4.6 )
Jan 1985 159 153 0 6
Mar 1985 156 156 2.7 0
Apr 1985 210 148 4.7 . 62
May 1985 159 159 0 0
Jun 1985 210 148 4.7 T 62
Jul 1985 103 75 2.4 28
Aug 1985 102 64 3.4 38
Sep 1985 159 113 0.8 46
Nov 1985 159 ) 150 3.4 9
Dec 1985 i 109 .. 88 5,9 12
Jan 1986 93 86 4.3 9
Mar 1986 159 132 . 3.0 27
Apr 1986 159 131 2.1 28
May 1986 149 139 2.4 10
Jun 1986 156 127 3.3 29
Aug 1986 123 93 3.8 30
Sep 1986 93 68 ‘ 1.0 25
Nov 1986 9 5 1.2 4
Dec 1988 62 62 1.3 0
Jan 1987 No samples sorted at Versar
Mar 1987 11 11 3.8 0
Apr 1987 18 18 4.3 0
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Table IV-18. Summary of QC resorts by Versar of samples
' processed at Cove Corporation between May 1987
and August 1987

Number of Number of % Error Number of
Sampling Samples Samples of Passed Samples
Month Processed Passed Samples Rejected
May 1987 198 145 1.1 53
Jun 1987 201 87 1.5 114
Jul 1987 201 99 2.2 102
Aug 1987 201 201 0 0
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Table IV-19. Summary of QC recounts due to taxonomlc
problems, of samples processed at Versar, ESM
Operations

®

Sampling Number of Number Number

Month Samples Passed % Error Rejected

Jul 1984 149 120 1.4 28 e

Aug 1984 128 113 1.3 15

Sep 1984 159 159 1.7 0

Oct 1984 102 102 0.6 0 e

Dec 1984 57 57 1.5 0

Jul 1985 103 103 1.8 0

Aug 1985 103 88 1.8 15 e

Nov 1985 159 | 155 1.9 4

Dec 1985 - los 108 0 0

Jan 1986 108 76 1.7 ' 32 <

Mar 1986 159 122 1.7 37

Dec 1986 62 43 1.8 24
<
<
<
&
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Table IV-20.

Summary of QC recounts due to taxonomic problems

of samples processed at Cove Corporation

Sampling Number of Number Number
Month Samples Passed % Error Rejected
Jul 1984 61 10 6.2 51
Aug 1984 82 82 5.7 0
Sep 1934 51 51 1.8 0
Oct 1984 108 108 1.7 0
Dec 1984 153 150 1.3 0
Jan 1985 51 51 0.6 0
Jul 1985 101 87 3.1 21
Aug 1985 101 80 6.1 21
Nov 1985 51 51‘ 1.9 0
Dec 1985 102 102 1.4 0
Jan 1986 102 102 0.7 0
Mar 1986 51 48 2.1 3
Jun 1986 52 51 2.2 1
Dec 1986 143 143 1.0 0
Jan 1987 111 111 2.5 0
Mér 1987 199 199 1.5 0
Apr 1987 192 192 1.7 0
May 1987 198 198 1.9 0
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Table IV-21.

Summary of QC results from reprocessing of recon-
stituted samples. All samples were from the
December 1985 collection.

Original Total Percent
Station/Rep. Processors Processors Counts Error
NCM6102 CG and LCS CRS and MHH 173 4.6
PXM7802 SM and MHH LJP and MHH 41 4.9
CcCcs0102 CRS and MHH PA and MHH 29 3.4

Iv-120




L8 *68-TF "TT 86 0 60 "68 L6 °68 e 08 WXd

9L°66-19°t9 111 . EV* LS Ty 88 e SL WXd

90 *66-80 "96 1S "0 i *86 cL*L6 ne 81 $82

LS°66-E0"96 c0°*0 88°86 98786 nr Z1 S820

£0*96-bE *08 8v ¥ 69 96 ¥s 2o ung 0L WXd

12*96-0E°ZS A A 8B°E6 1296 ung 8F HWLKW

1C "86-6¥% ‘28 01 0096 9z L6 unp 6% SLH

60°66-ZL°9%6 . $9°0 60°86 9% °"Le ung ST S8D

ET "66-LL "E6 10°0 EF°L6 Lo ung S0 8dD

0F*66-25°06 LO'T S6°L6 1696 ady 0% HWLW

S0°96-LV 82 92 "L T 90 °Sb 9% “bS ady 8¢ Ren

v6°66-26°L6 s0°0 L8°86 ¢8°86 ady S5 XdW

68 "L6-LT 6L 16 01 P1°¥6 6T °S8 A T4 WXd

E0°¥6-65°SL oL*0 EE°E6 66°EL6 Ael €9 KON

IZ "86-6F "Z8 6L "0 02 *9% 85 96 aeR 6% SIW

F6'B6-91°gL Log 9606 b6°86 2ag L9 W4D

9Z "96~60 "TL 0f "01 9L 6L 1E 2L oag €2 wWHd

S0‘66-¥1've6 Ly o L1'B6 €9°86 dag LO ¥DO

TIT1°£L8~-00"6F 1t ¢ £Z°99 0S "89 2aq 09 SS1

6C°66-00°96 10°1 L6'96 0096 Qeq 1S SLKH

<9 "86-Sf €8 T 0 19 %6 v *Z6 ARKH PP WLW

£ET*66-99°LL oLt 9E‘L6 68°t6 aey F1 WLD

€S '66-¢9 "96 ¥ 0 LE "86 6°86 aen €1 XDD

EB'66-16°L6 $2°0 6v°66 EL°66 Ael 90 S0D

9L .mmn.m..m ‘Le 68 *G56-98 "¢8 061 LO*P¥6 68 .m.m uep ¥9 W1DO

0E°G P8°86 ¥S°86 uepr 10 82D

S6"L6-LT-49¢ £Z °91 9% 68 L6°9L 2eq £9 WLD

SBLH6-FI"16 29°86-50°88 6L°0 S¥*96 cZL6 o&] P WLW

ET'0D £€T°L6 "9Z L6 o3 S¥ SIH

pueg JoO Ae1D/3T1S 30 A01ad $ a1dueg s1duwes eTdues ) i1o3 atduweg yauoy uoyleIs
sbuey abuey 20 103 Teutbrap Aepd/311s5 % Teuibrap aojz
2120387H 5TA03ISTH pues § Ja03j pues g AeTD/3ITIS &

swatqoad jetauslod AFizuept 03 seordues juswuipes 3o sisATruesl 3o Azewung

"ZZ-A1 ®igel

Iv-121




L 4 v L v v - v v
00T L L 0L L86T 1Inp
6°¢C 4 9 0L LB6T unp
AN 1 L 0L L86T1 Aew
L*S 4 8 oL £861 ady
13 £ G 0L LB6T ABHM

1dey sem sisfieuy Teutbhiap oyl sabuey pa1dues YIUOW
puOCoas yoIym 103 woxj 3usasljia OTIA03STH pPos3oXd SuOT1e3S 3O
passasoilg sortduesg ATjuedtjyTubty santeA Ae1d/311S Jaquny
JuswWIpes 30 jusdasad sem anfepA asoym TeUIDPTAO yoiym aoj 130l

S,0pad JO J8qunp

soTdwes Jo Jaquny

syjuow Jusadal I03 sosATeuesa juswipes J0/Y0 Jo Aaruung

*tZ-AI elqel

Iv-122




Table IV-24,

Summary of QA/QC data proofing of keypunched data
from a few representative months

Number Number

Sampling of . of

Month Keystrokes(a) Errors % Error
Mar 85 16,000 112 0.7
Dec 86 10,700 12 0.1
Mar 87 16,000 9 0.1
Apr 87 16,000 ' le 0.1
Jun 87 16,000 54 0.3
Jul 87 2,760(b) 4 0.1 -
Aug 87 2,760(b) 0 0.0
Oct 87 2,760(b) 0 0.0
5;; Estimated

Includes water quality data only
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